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6N138 Hgh Sens-, Hqh Speed
OPIC Photocoupler

1.

2.

3.

4.
5.
6.

High current transfer ratio
(CTR : MIN. 300% at IF= 1.6mA)
High speed response
(t},}n.1 : TYP. 2 YS at R,.= 2.2k Q)
Instantaneous common mode rejection
voltage(  CM,, : TYP. 500V/  #s)
TTL compatible output
Overseas standard model
Recognized by UL, file No. E64380.

H AppScatins
1. Interfaces for computer peripherals
2. Electronic calculators, measuring instruments,

control equipment
3. Telephone sets
4. Signal transmission between circuits of

different potentials and impedances

■ Absolute Maximum Ratings

■ OuUine  Dimensbns (Unit : mm)
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* “OPIC” (Optical lC) is a trademark of the SHARP Corporation. @
An OPIC consists of a light-detecting element and signal-

%

processing circuit integrated onto a single chip. ot%
(Ta=25°C)

Parameter Symbol Rating Unit

Forward current IF 20 mA

‘] Peak forward current IF 40 mA

Input *2Peak transient forward current IF\l 1 A

Rever.% voltage VR 5 v

Power dissipation P 35 mW

Supply voltage Vcc –0.5 to +7 v

Output voltage V() –0.5 to +7 v

output
Emitter-base reverw VEM] 0.5 v
withstand voltage (pin .5 to 7)

10 60 mA*:I Average output  current

Power dissipation P() 100 mW

‘Isolation voltage V,so 2 500 v,.,.
Operating temperature T opr o to +70 “’c

Storage temperature T.,, –55 to +125 ‘c

* sSoldering temperature T,.) 260 “c

*1 5070 duty cycle, Pulse width = lms
*2 pulse width S 1 g s, 300pps
*3 Decreases at the rate of ().7mA /°C if the external temperature is 25°C or more.
M 40 to 6070  RH, AC for 1 minute
*5 For 10 seconds

“ In he aknce of confim!ation by &VIE ~ticahon -, %ARP mkes no reswsibtlfi  h sny defecb mat cccur  In quIpwnt  using any  o f  W A R P ’ S  @vIcss,  *OW !n cahlwa,
dats Ma, etc Unbct WARP In @er  m tihln be  Iateat wfslon of W dev!ce w~abm shaata  t!etie using any WARP a dev!ce” I 571
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■ Electro-optical  Characteri8* (Ta = O to 70°C  unless otherwise specified)

Parameter Symbol Conditions YIIN. TYP. MAX. Unit

* ) Current transfer ratio CTR 1~=1.6mA,  1-( F().4Y, YcL–45V 300 1 600 – ~A]
Logic (0) output voltage vol. I(J= 4.8mA, tct=45Y, 1[ 1.6mA – ().1 ().4 v

Logic (1) output current 10}[ IF=(). v,, –vo=?t~ .— ().1 250 p .4

Logic (0) supply current Ircl. IF – 
l.timA,  V(C=  5Y, Vo= o p e n – 0.5 -- mA

Logic (1) SUPP1}J  cument ICC]] 1;=0, Vcc =.5V, V[>=open – 10 nA

Input fomvard voltage VF II. = 1.6m.4, ‘~a=25°C 1.5 1.7 v ‘-

Input forward voltage
temperature coefficient

*Z 1,= 1.6m.4 –1.9 – mV,l”C

Input rever~  voltage B~~ I< IR=1OKA,  Ta=25°C 5.() — v

Input capacitance C[x VF=O,  f=l MIIz 60 pF

‘{Lea k current [1(,
Ta=25°C,  4594RH,  t = 5 s

(input -output ) VI ()–:~kV DC
1.0 /A

*+Isolation resistance (input -outPut) RI () VI ()=500V DC 101’ — a
*+ Capacitance (input-output) cl,) f= lhlHz — 0.6 pF

*I Current transfer ratio is a ratio of input current and output N o t e )  T y p i c a l  ~,alue at Ta 25°c, \’CC 5\’
current expressed in %,.

*2 AVF/ATa
*3 Nleasured  as 2-pin  element (Short 1, 2. 3. 4 and .5, 6. 7. 8.)

9 Switching Characteristics (Ta=25°C,  V.. =5V)
Parameter Symbol Conditions N’lIN. TYP. }IAX. Unit

M Propagation delay time tl>ll[
1P= 1.6mA 2 10

output (1) + (o) RL~~.2kfl
,fc S

w Propagation delay time
tPLll

IF-=  1.6mA
output (0) + ( 1 ) R[ =2.2k~

7 35 ,Lc  S

*~ Instantaneous  common mode* CMn
[!-=0, YL\!–  10 VI, }’

.500”
rejection voltage

i:/jIs
“output (l)” R[, =2.2k  Q

*~ Insta~tane(jus  common mode*
c~fL

IF= 1.6mA,  icti=  10VP.P – 500 -- v/!.ls
rejection voltage “output (o)” RL=2.2k~

*5 Instantaneous comrn(m mode rejection voltage “output (1)” represents a common mode voltage variation that can hold
the output above (1) level (V[)> 2.OV).
Instantaneous common mode rejection voltage “output (0)” represents a common  mode \,oItage variation that can hold
the output above (0) level (V~) < O.XV).

M Test circuit for Propax Delay Time

r Pulse oscillator
Pulss  input
duty ratio IF

IF monitor ~

Ilxln

Vo

.=15PF ., ..–+
tw, tpLH
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■
(1)

(2)

(3)

:~
Pulse

Pulse oscillator
: output

input IF
D~ ratio — 1 8 0 v~~
=1/10

7 RL

‘:Hm;m6 0 v~
IF monitor 5 CL= 15p~ 9 0 %  5V

ICK)Q al 2V

A j~tr -, t t,
output

(non-saturated)

PrecaWns for Use
It is recommended that a by-pass capacitor of more than 0.01 F F be added between Vcc and
GND near the device in order to stabilize power supply line.

Transistor of detector side in bipolar configuration is apt to be affected by static electricity
for its minute design. When handling them, general counterplan against static electricity
should be taken to avoid breakdown of devices or degradation of characteristics. H

●

As for other general cautions, refer to the chapter “Precautions for Use” (Page 78 to 93)
rn
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